New polydentate ligand namely bis(N-carboxylatoethyl)-0,0`-dipyridinium) L was synthesised from the reaction of 0,0`-dipyridine with ethyl chloropropionate. Polymeric complexes of general
Introduction
Coordination polymers chemistry based on organic-metal framework is an interested hot topic in the synthetic inorganic chemistry, and recently a range of these compounds using different synthetic approaches have been reported [1] . These interested materials shown a range of applications includes light harvesting and magnetic properties. The design and synthesis of magnetic coordination polymers with peculiar structure and potential application have become a focus of intense research activities in the fields of coordination and material chemistry [2] . The key to designing such material is based on the type of the bridging ligand that can effectively mediate the magnetic interactions and construct novel structures [3] . Several parameters are influenced the self-assembly of coordination polymers. These include: medium; pH; temperature; the nature of metal ions; coordination geometry; stereochemistry; and number of coordination donors provided by ligands [0] . Synthesis and fabrication of electro-conductive materials has been a great challenge in coordination polymers [1] . These polymers show a range of applications and can be used as optoelectronic devices such as electroluminescent devices, thin-film transistors, and solar cells [6] . Metal complexes with bridging azido moiety have provided unique structures and magnetic properties. Furthermore, the carboxylate group can also efficiently transmit magnetic exchange. Therefore, combining azide and carboxylate moieties in one system is an interesting approach for constructing new materials and modulating magnetic behaviours. The employment of neutral dicarboxylates as ligands and/or combining to 0,0`-dipyridine has the potential coordination sites involving both nitrogen of dipyridine and the carboxylate oxygen [7] . It can coordinate in a variety of coordination modes [8] , and provide several possibilities in creating supramolecular architectures through hydrogen bonds and π-π interactions; it has been widely used to synthesise mononuclear, dinuclear, trinuclear, and coordination polymeric compounds.
Experimental

Materials and Methods
All reagents were obtained commercially (Aldrich) and used without further purification. Solvents used in the synthesis were distilled from appropriate drying agent immediately prior to use.
Physical Measurements
Elemental analyses (C, H and N) were carried out on a Heraeus instrument (Vario EL). IR spectra were recorded as KBr discs using a Shimadzu 8044 S FTIR spectrophotometer from 0444-044 cm 
Synthesis Preparation of the ligand
The preparation of the ligand was adopted according to a published method [8] and as follows:
A solution of ethyl chloropropionate (2511 g, 24 mmol) was added slowly to a mixture of 0,0`-bipyridine (2 g, 14 mmol) dissolved in acetone (21 mL). The resulting solution was allowed to reflux for 72 h. After the acetone was removed under reduced pressure a green residue was left, and then a mixture of HCl (14 mL, 1% w/v) was added. The resulting mixture was heated under reflux for 20 h to give a yellow solution. Removal of solvent afforded a pale yellow powdery product; yield (2520 g, 185). The product was then dissolved in (14 mL) of water, and silver (I) oxide (151 g, 454461 mmol) was added, with stirring, to remove chloride ions.
The white precipitate was filtered off, and the filtrate was then dried to yield a pale yellow solid, which was recrystallised from water/ethanol (1:0, v/v) to give ligand (L) as a yellow solid; yield (1574 g, 005), m.p. = 202 °C. 1 H NMR data (ppm), δH(044 MHz, DMSO-d6): shows signals at 2531-2533 (0H, t, C 2, 2`-H), This signal is shifted to upfield due the attachment to electron withdrawing group, and therefore the (-CH2) group is shielded and appeared at lower chemical shift, 0571-0572 (0H, t, J=6584 Hz, C 3, 3`-H), This peak is shifted to downfield due to its attachment to the nitrogen atom, electron withdrawing group, and therefore the (-CH2) group is deshielded and appeared at higher chemical shift 
General synthesis of polymeric complexes with ligand
A mixture of metal chloride (4506 mmol) (4513, 4546, 4546, 4511, 4511, 4548, 4546, 4511 and 4548 g), L (4506 mmol) (4511 g), and NaN3 (4566 mmol) (45460 g) in water/ethanol (14 mL, 0:6 v/v) was stirred for 34 min at room temperature, then the mixture was refluxed for 34 min. Slow evaporation of the solution at room temperature yielded green crystals of Cr(III) complex within two weeks, washed with (1 mL) of diethyl ether, and then dried under vaccu. Yield: (45267g, 685). Elemental analysis data, colours, and yields for the complexes are given in Table (1) . (calc) = calculated; Dec = decomposed.
Molecular modelling
3D molecular modelling of the proposed structure of the complexes was performed using CS Chem 3D Ultra Molecular Modelling and Analysis Program [6] . It is an interactive graphics program that allows rapid structure building, geometry optimization with minimum energy and molecular display. It is well known program and has the ability to handle transition metal complexes [14] . The correct stereochemistry was assured through the manipulation and modification of the molecular coordinates to obtain reasonable low energy molecular geometries.
Results and Discussion Chemistry
The reaction of 0,0`-dipyridine with ethyl chloropropionate in mole ratio of 1:2 gave the multidentate carboxylate ligands bis(Ncarboxylatoethyl)-0,0`-dipyridinium) L, in moderate yield (Scheme 1). The ligand was characterised by elemental analysis (Table (1)), IR (Table 2) , UV-Vis (Table (3 
Scheme (7) Synthesis route of ligand and the
proposed polymeric complexes.
NMR and IR Spectra
The NMR spectra of the ligand were consistent with the proposed structural formulae (see Experimental section).
1 H NMR spectrum of the ligad (Figure 1 ) shows signals at 2531-2533 (0H, t, C 2, 2`-H). This signal is appeared at up field due the attachment to electron withdrawing group, and therefore the (-CH2) group is shielded and appeared at lower chemical shift. Chemical shift equivalent to 0 protons at 0571-0572 assigned to C 3, 3`-H. This peak is shifted to downfield due to its attachment to the nitrogen atom, electron withdrawing group, and therefore the (-CH2) group is deshielded and appeared at higher chemical shift. The important infrared bands for the ligands and their complexes together with their assignments are listed in Table ( 2). The IR spectrum of the ligand shows characteristic bands at 1632 and 1018 assigned for νas(COO) and νs(COO), respectively [23] . Bands at 1167 and 1178 cm -1 are due to the ν(C=N) and ν(C=C) [20] , respectively. The IR spectra of the complexes exhibited ligand bands with the appropriate shifts and the M-O and M-N frequencies due to complex formation Table ( 2). The IR spectra of the polymeric complexes display the νas(COO) stretching bands around 1641-1628 cm -1 and νs(COO) stretching bands around 1044-1062 cm -1 , respectively. These bands were shifted to lower frequency compared with that in the free ligand, except for Ag(I) which shifted to higher frequency.
This can be attributed to delocalisation of metal electron density (t2g) to the π-system of the ligand [12] . The difference between νas(COO) and νs(COO) is characteristic for a bidentate coordination mode in which the carboxylato moiety adopts the syn-syn orientation except Ag (I) complex the carboxylato moiety adopts syn-anti mode [13] . The strong new bands located at 2401-2110 cm -1 and 1326-1366 cm -1 were attributed to νas(N3) and νs(N3), respectively [10] . The six coordination is referred to the coordination of four azide group as N(μ1,1) fashion and the oxygen of carboxylate moieties to the metal atoms [11] . At lower frequency the complexes exhibited bands around 046-086 cm -1 may be assigned to ν(M-N), while the band at 068-183 cm -1 can be assigned to ν(M-O) for the complexes [16] . The appearance of ν(M-O) at frequency higher than that of ν(M-N) due to the larger dipole moment change for M-O compared to M-N, the ν(M-O) usually appears at higher frequency than the ν(M-N) band [17] .
Table (4) IR frequencies (cm -7 ) of the compounds.
Mass Spectra
The mass spectrum of the ligand was consistent with the proposed structural formulae (see Experimental section). The positive ion MALDI mass spectra for several complexes were reported. + fragments, respectively. These results are similar to those of analogous complexes reported earlier by others [18] .
Electronic spectra and magnetic moment measurements
The UV-Vis spectrum of L (Fig.(2) ) exhibits a high intense absorption peak at 276 nm, assigned to the overlapping peaks of    * and n   * [16] . The electronic spectrum of the Cr(III) complex shows a high intense peaks at 263 nm due to intra-ligand. The low intense peaks at 716 and 067 nm were attributed to the 
T1g
(F) (ν2) transitions, respectively. These bands attributed to the spin allowed d-d transitions, indicating an octahedral geometry around the Cr(III) atom [24] . The electronic spectrum of the Mn(II) complex shows three peaks at 268 nm due to intra-ligand, 362 nm due to charge transfer and 603 nm assigned to 
(G) transition [21] . Electronic data of other complexes displayed peaks confirming octahedral geometries around metal atoms Table (3). The d 14 complexes exhibited bands at 266, 261 and 260 nm, respectively which assigned to the ligand field for Zn(II), Cd(II) and Ag(I) complexes, respectively. The room temperature magnetic moments of the complexes are reported in Table ( 3). Complexes show magnetic moments in the range 4576-3543 BM. The very low observed moments are allowed us to conclude safely that the complexes are antiferromagnetic [22] . (Fig. (6) and Table (0)) shows the bond lengths bond angles around Ni atom, indicating a distorted octahedral geometry around Ni(II) ion [20] , and thus the proposed structure of the Ni(II)-complexes are acceptable. 
Conclusion
In this paper, we have explored the synthesis and coordination chemistry of some carboxylato-azido metal-complexes derived from the polydentate ligand L. The ligand behaves as a neutral species upon complexation with the involvement of the nitrogen atoms of the azido groups in coordination for all complexes. The magnetic susceptibilities and electronic spectra of the complexes indicated that they are antiferrromagnetic with octahedral geometry about metal atoms. 
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